It has been shown that staphylococcal typing phage 53 is capable of transducing, independently, resistance to both streptomycin and novobiocin (Morse, 1959) . These transductions have been confirmed, and additional transductions by phage 53 also observed: for ability to ferment lactose, maltose, and mannitol (Korman, 1960) , and for various nutritional requirements (Edgar and Stocker, 1961) . Transductions by other staphylococcal phages have also been reported (Ritz and Baldwin, 1958; Pattee and Baldwin, 1960; Stocker, personal communication). The purpose of this paper is to give some characteristics of phage 53 and its host cell.
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MATERIALS AND METHODS
The methods of growing and handling the staphylococcal cultures have been described previously (Morse, 1959 Phage assays and transduction assays were performed as before (Morse, 1959) . Phage 53 (NCTC 8406) rapidly adsorbs (> 95%7, in 5 min at 37 C) and produces millimeter-size plaques on nutrient agar. The frequency with which it lysogenizes NCTC 8511 cells has not been measured, but is estimated at about 10. Figure 1 shows the survival of ultraviolet-irradiated staphylococcal cells (both lvsogenic and nonlysogenic for phage 53). In the experiment shown, the lysogenic cells were Lac+ and the nonlysogenic cells were Lac-. Equal numbers (1.0 X 105) of each genotype were resuspended in a single volume of saline and the mixture irradiated. Platings were made on a differential medium (Morse and Alire, 1958) Figure 1 indicates little difference in ultraviolet sensitivity between cells lysogenic for phage 53 and those nonlysogenic for this phage. Examination of all the irradiation experiments performed, however, shows consistently higher survival of phage 53 nonlysogenic cells at every dose, which indicates that nonlysogenic cells are slightly less sensitive to ultraviolet.
RESULTS
Induction of the groN-th of phage 53 in lysogenic cells is probably not the sole mechanism of lysis of these cells, since nonlysogenic cells also lyse ultimately after exposure to ultraviolet (Fig. 2 ). This strain of S. aureus is known to be lysogenic for another phage which attacks NCTC 8331 (host for typing phage 47) and another phage probably unrelated to NCTC 8406 or the phage attacking NCTC 8331 (Morse, 1959) . Neither of these other )hages has been found in numbers greater than 104 per ml in lysates of ultraviolet-treated phage 53 nonlysogenic cells, which indicates that induction and growth of these phages are not the cause of cell lysis after ultraviolet induction.
The lysogenic and nonlysogenic cultures shown in Fig. 2 Welsch, Cavallo, and Cantelmo (1953) have called "collateral lysis," and which is probably caused by a virolysin (Ralston et al., 1955) phages, except for a secondary increase in phage at 4 to 5 hr in the case of dilute ultraviolet-treated cultures. The late secondary increase can be adequately explained on the basis of spontaneous production of phage by the descendants of the survivors (Fig. 3) .
In the experiment shown in Fig. 3 , phage production in an ultraviolet-induced lysogenic culture is compared with that produced in an unirradiated culture started from a number of cells equivalent to the survivors in the irradiated culture. The ultraviolet-induced culture shows two periods of phage production, one at about 90 min and the other at about 4 to 5 hr. The culture simulating the ultraviolet survivors shows a single rise in phage numbers at 4 to 5 hr. At The system, staphylococcal phage 53 with its host NCTC 8511, offers a good opportunity to study the genetics and biochemistry of staphylococci. Phage 53 is a temperate bacteriophage, which in the lysogenic state is inducible by ultraviolet light. It adsorbs rapidly to cells. It multiplies rapidly, either by exogenous infection or when induced by ultraviolet. The host cell itself can be grown in a defined medium (Korman, 1960; Edgar and Stocker, 1961) , so it is possible to select additional nutritional characteristics for study.
Some observations on the phage 53 NCTC 8511 system have already been reported. Dye (1959) , in a study of small-colony variants obtained from NCTC 8511 after a variety of treatments, reported that four of five such variants had requirements for long-chain fatty acids, the first suggestion that staphylococci might have a metabolism involving fatty acids. The fifth smallcolony mutant required a factor from the pyridoxal group of vitamins. Edgar and Stocker (1961) , from a study of this system, and from study of phage 53 and other staphylococcal strains, stated that the biosynthetic pathways to tryptophan and threonine in staphylococci are similar to the pathways in Salmonella typhimurium and Escherichia coli. These authors also reported the first evidence for linked genes in staphylococci. Korman (1960) presented evidence for a heterogenotic state among the descendants of the initial transductant.
We have made preliminary studies of the ability to produce coagulase by this strain. The results obtained were not satisfactory, owing to our inability to obtain precise classification of the coagulase character on fibrinogen agar plates. We are currently proceeding satisfactorily in the analysis of some complex mutations resulting in the loss of ability to ferment a number of unrelated carbohydrates.
It is to be hoped that a continued investigation of this and other systems will lead to greater knowledge of the genetics and biochemistry of staphylococci. The comprehensive treatment by Elek (1959) of S. aureus indicates the deficiencies of our knowledge in these areas.
